Background: Health-related quality of life (HRQoL) is affected by numerous variables including depression and anxiety. However, these associations have not yet been described among patients with systemic lupus erythematosus (SLE) and the impact of SLE-related clinical variables remains unknown. Objectives: In this cross-sectional study, the prevalence of depression and anxiety among Iranian patients with SLE living in Kermanshah province, Iran, has been estimated and the determinants of HRQoL in comparison with healthy subjects have been identified. Patients and Methods: Sampling was performed based on recruitment of subjects according to inclusion and exclusion criteria. Systemic lupus erythematosus-related variables including cutaneous manifestations, pericarditis, arthritis, history of seizure and psychosis were recorded. Blood samples were taken to measure antinuclear antibodies (ANA), anti-double stranded DNA (anti-dsDNA), Anti-Smith (Anti-SM), anticardiolipin antibody. Matched healthy subjects in demographic characteristics were selected from general population of Kermanshah province, Iran. Depression and anxiety and HRQoL were assessed using the Beck depression inventory-II, Beck anxiety inventory and short-form 36 health survey, respectively. Results: A total of 310 individuals (160 patients with SLE and 150 healthy subjects) participated in this study. The prevalence of depression and anxiety was about 20% among people with SLE, which was noticeably high but not significantly different from healthy individuals. More severe depression was associated with lower scores in domains of physical functioning (PF), role limitation due to physical problems (RP) and subsequently physical component summary (PCS) in the SLE group (P < 0.0001 for all). A higher anxiety level was negatively correlated with PF, RP, social functioning (SF), general health (GH) and PCS in the SLE group (P = 0.01, < 0.0001, 0.004, 0.02 and 0.005, respectively). Scores of PF and PCS were significantly lower among patients with SLE compared to the control group (P = 0.001 for both). Malar rash, photosensitivity, discoid rash, pleuritis, pericarditis, history of seizure and positive Anti-SM Ab were associated with poorer SF (P = 0.003, 0.003, 0.018, 0.001, < 0.0001, 0.021 and 0.002, respectively).
Background
Multiple organs can be affected by systemic lupus erythematous (SLE). Psychiatric symptoms are also commonly observed among affected individuals (1, 2) which leads to impairment of health-related quality of life (HRQoL) (3) . Many investigations have tried to determine the impact of disease status and psychiatric symptoms on HRQoL among patients with SLE (4, 5) . Moreover, the close correlation between depression and SLE has been demonstrated (6) (7) (8) . Depression can also be the initial symptom presented in patients with SLE (9) . Due to multifactorial construct of depression and HRQoL, the mutual relationship between psychiatric symptoms and quality of life (QoL) in people with SLE can be influenced by many variables. The role of disease status as a predictor of QoL and its impact on the association between depression, anxiety and HRQoL still needs to be clarified. Previous studies have tried to identify the predictors of depression and anxiety in SLE (10) . High prevalence of depression and anxiety among Iranian patients with SLE has been reported (11) ; however, the impact of depression, anxiety and disease-related variables on HRQoL has not yet been described in Iranian population.
Although depression and anxiety are treatable complications accompanied with SLE, inadequate treatment of psychiatric symptoms has been shown (12) . Neglected depression and anxiety not only can lead to decreased QoL (13, 14) , but also severe comorbidities including increased incidence of cardiovascular diseases (15) and suicidal ideation (16) may occur. Therefore, identifications of determinants of depression and anxiety and their impact on QoL have noticeable clinical importance. Depression and anxiety are also closely related with each other since they are both associated with negative affectivity (17) . Furthermore, the significant correlations between depression, anxiety and QoL have been demonstrated in various populations of patients (18) (19) (20) . In the present study, we tried to determine the prevalence of depression and anxiety among Iranian patients with SLE living in Kermanshah province and their association with QoL has been discussed. Moreover, the impact of disease-related variables on severity of depression and anxiety has been assessed. Whether depression, anxiety and disease-related variables can be determinants of QoL among affected individuals have also been investigated.
Objectives
This is the first study which determines the impact of mutual correlations between depression, anxiety and disease-related variables on QoL among Iranian population with SLE in Kermanshah province, Iran. Identifications of predictors of QoL can help to determine those patients susceptible to severe depression and poor QoL. Thus; patients at risk of mood deterioration can be classified according to defined priorities and subsequently, preventive and therapeutic strategies can be implemented for those patients tended to poor HRQoL and severe psychiatric symptoms.
Patients and Methods

Study Design and Participants
In this observational cross-sectional study, two groups of patients with SLE and healthy controls were defined to assess and compare the prevalence of depression and QoL status. Patients with confirmed diagnosis of SLE referred to the rheumatology clinic, which is a governmental referral center affiliated to Kermanshah University of Medical Sciences, were invited to participate in this investigation. The diagnosis of SLE was based on criteria described by American College of Rheumatology and was assessed by a rheumatologist. Healthy controls were selected from general population of Kermanshah province. An informed consent was obtained from each individual before enrollment. The protocol of the study was approved by ethics committee of Kermanshah University of Medical Sciences. Data were collected between November 2012 and April 2015. Patients were selected according to the following inclusion criteria: confirmed SLE diagnosis, age > 18, consciousness and stable mental status for proper measurement of subjective depression and self-reported QoL. Exclusion criteria were: other coincidental chronic deteriorative diseases such as cancer, AIDS, endocrine disorders, renal failure, liver dysfunction and mental disorders. Those patients who were experiencing acute psychotic episodes at the time of interview were also excluded due to unreliable responses for assessment of subjective depression and QoL. Since assessment of depression, anxiety and QoL is subjective and dependent to participants' responses, mental status of patients should not be under influence of illegal drugs and alcohol. Therefore, those subjects with history of addiction and alcoholism were excluded as well. Cochran's sample size formula was used to estimate sample size. According to Davatchi et al. (21) the prevalence of SLE is approximately 40 in 100,000 persons. By considering the total population of Kermanshah province which is about 2,000,000 people, it can be estimated that approximately 800 people are affected with SLE in Kermanshah. Since our center was a referral center, we could cover a large number of this population. Using Cochran's sample size formula with error level of 5% and confidence interval of 5, a sample of 260 patients were required. We recruited 60 more patients in case of drop outs and exclusions (total of 320 patients). Only ten patients were excluded according to the exclusion criteria and the remained 310 patients voluntarily entered the investigation. The used formula was as follows:
Beck Depression Inventory-II
Beck depression inventory II (BDI-II) which contains 21 items was used to assess depressive mood. This instrument renders scores with range of 0 to 63 and higher scores are indicative of more severe depression (22) . According to the scoring of this measurement tool, patients are classified as follows: normal (score: 1 -10), mild mood disturbance (score: 11 -16) , borderline clinical depression (score: 21 -30), moderate depressive mood (score: 31 -40) and severe depression (score > 40) (22) . This question-naire has also been validated in Farsi language (23) and has acceptable internal consistency (Cronbach's alpha = 0.87) and test-retest reliability (r = 0.74).
Beck Anxiety Inventory
The Beck anxiety inventory (BAI) is a reliable instrument to measure anxiety, which focuses on somatic symptoms of anxiety (24) . This measure has admissible psychometric properties in rheumatologic diseases (25) . It has also been demonstrated that this questionnaire can be used to measure the severity of anxiety (26) . The Persian version of BAI has proved to have good reliability (r = 0.72, P < 0.001), validity (r = 0.83, P < 0.001), and an excellent internal consistency (Alpha = 0.92) (27 
Assessment of Health-Related Quality of Life
Health-related quality of life (HRQoL) was assessed with Short-Form 36 (SF-36) health survey. This questionnaire is a standard measurement tool for assessment of QoL. The acceptable psychometric properties of the Iranian version of SF-36 questionnaire are well-documented (28) . This questionnaire contains 36 items which assesses QoL in the following eight domains: Physical Functioning (PF), Role limitation due to physical problems (RP), bodily pain (BP), general health perceptions (GH), vitality (VT), social functioning (SF), role limitation due to emotional problems (RE) and mental health (MH). Two major component summaries are obtained by this measurement tool (physical component summary (PCS) and mental component summary (MCS)). The scores in each domain range between 0 to 100 and higher scores are representative of better QoL in that domain (29) . The average scores of PF, RP, BP and GH contribute to the construct of the PCS. Mental component summary includes the average of the following domains: VT, SF, RE and MH.
Demographic and Systemic Lupus Erythematous-Related Variables
Patients' age, gender, marital status, educational level and occupation were recorded in designed forms. Systemic lupus erythematous-related clinical symptoms including malar rash, discoid rash, photosensitivity, mouth ulcer, pericarditis, arthritis and psychosis were examined and indexed by an expert rheumatologist. Urine analysis was performed to assess proteinuria and existence of abnormal casts. Venous blood samples were taken to measure hemoglobin (Hb), white blood cell (WBC) counts, antinuclear antibodies (ANA), anti-double stranded DNA (anti-dsDNA), Anti-Smith (Anti-SM), anticardiolipin antibody and platelet count. The enzyme-linked immunosorbent assay kits were used to measure ANA, anti-dsDNA, Anti-SM and anticardiolipin antibody.
Statistical Analysis
All the statistical analyses were performed using IBM SPSS software (IBM Corp, Armonk, New York). The chisquare test (Fisher's exact test) was used to compare categorical variables in univariate analysis. The comparison of SF-36 scores between groups was performed using one-way Analysis of Variance (ANOVA). Categorical data are reported using percentages and continuous quantitative values are reported by Mean ± Standard Deviation (SD). Correlation analysis was used to evaluate the relationship between continuous variables. The KolmogorovSmirnov test was used to evaluate normal distribution of continuous variables (age and scores of SF-36 domains). P Value < 0.05 was considered as statistically significant.
Results
A total of 310 individuals (160 patients with SLE and 150 healthy subjects) participated in this investigation. Most of the participants were female in both groups (n: 148 (92.5%) and n: 133 (88.7%) in the SLE and control groups, respectively). Individuals in both groups had relatively similar age (P = 0.86) and there was no difference in demographic characteristics including marital status, employment, educational level and income between the two groups (P = 0.36, 0.19, 0.08 and 0.35, respectively). Table 1 shows that the SLE and control groups were matched in demographic characteristics. Healthy individuals had significantly better QoL in domain of PF (P = 0.001) and subsequently PCS (P = 0.001). Thirty three patients in the SLE group (20.6%) and 21 individuals in the control group (14.0%) had severe depression according to BDI-II classification; however, the difference was not statistically significant (P = 0.6). The prevalence of severe depression was estimated to be about 20%. The prevalence of severe anxiety was also similar between the two groups (29 (18.1%) and 24 (16.0%) subjects in the SLE and control groups, respectively; P = 0.88).
Photosensitivity and mouth ulcer were found in 113 (70.6%) and 61 (38.1%) patients. While malar rash was detected in most of the patients with SLE (n: 100, 62.5%), discoid rash was found only in 46 (28.8%) subjects. Table  2 illustrates the prevalence of SLE symptoms and signs detected in the participants of this investigation. History of psychosis and seizure was detected in 67 (41.9%) and 50 (31.3%) patients, respectively. Complaints from weakness and arthritis were observed in most of the patients (69.4% and 75.0%, respectively). Urine analysis was positive for protein and abnormal casts in 69 (43.1%) and 84 (52.5%) subjects, respectively. Positive status of ANA, anti-ds DNA antibody, anti-SM antibody and anti-cardiolipin antibody were detected in 104 (65.0%), 105 (65.6%), 56 (35.0%) and 59 (36.9%) patients, respectively (Table 2) . The Kolmogorov-Smirnov test showed that age and obtained scores of SF-36 domains were normally distributed.
The effect of demographic characteristics including gender, marital status, employment, and the income level on QoL has been evaluated. Being single was associated with better scores of GH in both SLE and control groups. Among healthy subjects, male individuals had better scores in domain of SF whereas gender difference in patients with SLE had completely another pattern. Women had better MH and MCS in the SLE group (P = 0.002 and 0.012, respectively). However, since the number of male individuals was noticeably low, the results on gender differences should be interpreted cautiously. Employment was a major determinant of BP domain among patients with SLE (P = 0.009) whereas no significant effect of employment on QoL could be detected among healthy controls. Furthermore, higher income was related to better GH in both groups (P = 0.007 and 0.024 in the SLE and control groups, respectively). Although better SF was observed among patients with SLE with higher incomes (P = 0.036), no such correlation was detected in the control group (Table 3) . Age was not related to any domains of HRQoL in both groups. We also evaluated that in what extent QoL is influenced by SLE clinical features. Our results showed that the domain of SF is commonly affected by clinical signs and symptoms of SLE. Malar rash, photosensitivity, discoid rash, pleuritis, pericarditis, history of seizure and positive Anti-SM Ab were associated with poorer SF (P = 0.003, 0.003, 0.018, 0.001, < 0.0001, 0.021 and 0.002, respectively). Physical functioning was only influenced by discoid rash (P = 0.001). Role limitation due to physical problems, BP and subsequently PCS were higher among patients with proteinuria (P = 0.01, 0.03 and 0.003, respectively). Positive status of Anti-ds DNA was a determinant of poorer MH and RP (P = 0.01 for both). Positive ANA status was significantly correlated with lower scores in a domain of RE (P < 0.0001) and subsequently MCS (P = 0.002) ( Table  4) . None of the SLE-related variables were associated with depression and anxiety ( Table 5 ). The level of Hb had a significant positive correlation only with the domain of SF among patients with SLE (P < 0.0001, r = 0.30) (Figure 1 ).
As shown in Table 1 More severe depression was associated with lower scores in domains of PF, RP and PCS in the SLE group (P < 0.0001 for all). Similarly, depression was related to poorer outcomes in PF domain and PCS in the control group (P = 0.01 and 0.03, respectively). However, depression was a determinant of poor scores in RP among patient with SLE whereas such association could not be detected among heathy individuals. Furthermore, depression was significantly associated with BP in healthy people (P = 0.04) whereas the discriminating value of depression in determining poorer scores of BP was insignificant among patients with SLE (Table 6) . A higher anxiety level was a determinant of poorer physical functioning and PCS in both groups (P = 0.018 and 0.002 for PF in the SLE and control groups, respectively). However, anxiety was indicative of poorer RP, SF and GH in patients with SLE whereas the effect of anxiety on RP, SF and GH domain among healthy subjects was insignificant (Table 6 ). These results showed that the impact of anxiety and depression on QoL among patients with SLE has a different pattern compared to healthy subjects.
More severe depression was associated with lower scores in domains of PF, RP and PCS in the SLE group. Higher levels of anxiety were associated with lower scores in domains of PF, RP, SF, GH and PCS in the SLE group. More severe depression was related to lower scores in domains of PF, BP and PCS in the control group. Higher levels of anxiety were related to lower scores in domains of PF, VT and PCS in the control group. 
Discussion
According to this study, the prevalence of depression and anxiety is about 20% among people with SLE in Kermanshah province, Iran. Although this prevalence rate is noticeable, it was not significantly different from general population of Kermanshah. Previously, Shen et al. (4) showed that Chinese patients with SLE are more likely to suffer from depression and anxiety than healthy people. Our study demonstrates the noticeable but similar prevalence rate of depression and anxiety among Iranian patients with SLE in Kermanshah compared to healthy individuals. Similar to our study, Shen et al. (4) reported that PF and RP are major contributors to anxiety in patients with SLE. Furthermore, our study indicated the significant contributory role of PF to the construct of depression among patients with SLE which is in line with Shen et al.'s findings. However, the correlation between SF, RE and VT, and depression which was reported by Shen et al. (4) was insignificant in our investigation.
There are several studies that have shown poorer QoL and overall wellbeing among patients with SLE compared to healthy individuals (30) (31) (32) . Our study showed that only physical component (PF and PCS) are affected by SLE. In fact, Iranian patients with SLE in Kermanshah have poorer HRQoL in physical components whereas the mental component of QoL is relatively spared. This finding indicates that patients with SLE have the potential for proper mental adaptability to cope with their mental preoccupations.
Previously, Sutcliffe et al. (33) reported that the socioeconomic status is a determinant of disease outcome among patients with SLE. The results of the present study show that higher income which is representative of better socioeconomic status is significantly associated with better SF and GH components of QoL. Previously, it has been shown that health status of patients with SLE is improved by increasing satisfaction with health care (34) . Furthermore, Da Costa et al. demonstrated that social support is a more important variable than clinical status in determining patients' satisfaction with medical care (35) . Therefore, it seems that better QoL among patients with higher income can be due to better social support and higher satisfaction with health care.
The incidence of SLE is six times higher among women compared to male individuals (36) . Our study showed that healthy men had better QoL status in domain of SF in comparison with healthy women. However, women with SLE had better MH than male patients. The findings of this study show the higher coping capabilities to maintain mental stability and MH among women with SLE. To understand the reasons behind this difference, the role of disease clinical characteristics in determining QoL should be considered. The existence of different clinical manifestations of SLE between men and women has been previously shown (37) . Men are known to be more likely to develop discoid rash and type IV lupus nephritis whereas arthritis and leukopenia occur more frequently among women (37) . These differences may contribute to the diverse patterns of HRQoL among men and women with SLE.
A higher educational level has been shown to be associated with better QoL among people with SLE (38) which contradicts with our results. Here, no significant relationship was found between education and HRQoL in both groups (Iranian healthy individuals and patients with SLE). It seems that the contributory role of educational level in determining QoL can be affected by other factors including community characteristics. In developing countries, such as Iran, even highly educated indi-viduals may face difficulties to have proper job with adequate income. Therefore, the effect of education on QoL is relatively attenuated. The results of the present study do not confirm the effect of the educational level on QoL in Iranian population in Kermanshah province.
Previously, Adam et al. (39) found a relationship between psychological factors (stress, depression, and anxiety) and SLE symptoms. Further investigation by Ward et al. (40) showed that scores of depression and anxiety are related to patients' assessment of their SLE activity. Our study showed no relationship between SLE clinical manifestations and severity of depression and anxiety. In fact, it seems that while patients' assessment of SLE activity can be influenced by depression and anxiety (41) , the actual clinical findings are not related to psychological factors.
Since QoL assessed by SF-36 questionnaire is a subjective measurement, it is closely related to patients' perception of their QoL. It has been shown that SF is severely affected by SLE compared to general population (34) and the extent of impairment was even higher when compared to patients with other common chronic diseases (42) . Social functioning is defined by normative behaviors in social situations. Our study showed that SF is the most vulnerable domain of QoL which is affected by SLE clinical status. Malar rash, discoid rash, photosensitivity, pericarditis, pleuritic, history of seizure and positive status of Anti-SM Ab were all associated with lower scores in domain of SF. Our results are in line with Alarcon et al. (43) findings in which higher disease activity was a major determinant of poorer SF.
A linear association between the Hb level and QoL has been shown among patients with chronic obstructive pulmonary disease (44) . Reduced Hb levels also have been shown to be related to poorer QoL among populations susceptible to anemia such as women with heavy menstrual bleeding (45) , hemodialysis patients (46) and individuals with heart failure (47). Our study demonstrated a significant positive correlation between the Hb level and social function domain of HRQoL which approves the effect of a higher Hb level in maintaining better QoL. However, Coyne et al. showed that therapeutic interventions to increase Hb do not improve QoL (48) . The influence of increasing Hb by proper treatment strategies on QoL among patients with SLE needs to be investigated in future clinical trials.
The strong points of this study are the large sample size and assignment of a control group which increases the reliability of analysis and accuracy of detected findings. The weak point of this investigation is that no follow-up was designed through time and the changes of SLE-related variables through time and their impact on depression and anxiety during remissions and exacerbation of disease is unclear.
In this study the mutual impact of depression, anxiety and HRQoL among patients with SLE has been compared to general population in Kermanshah Province, Iran. Furthermore, the effect of SLE-related clinical variables on depression, anxiety and HRQoL has been discussed. The prevalence of anxiety and depression is estimated to be 20% among Iranian patients with SLE. More severe anxiety and depression were associated with lower physical component summary of QoL. Patients with SLE had poorer HRQoL in physical components whereas the mental component of QoL was relatively similar to healthy individuals. Depression and anxiety were not related to clinical manifestations of SLE. On the other hand, the SF domain was the most susceptible component of QoL which was affected by SLE clinical variables. Higher income was a predictor of better SF among patients with SLE.
